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[57] ABSTRACT

A portable electronic dictionary and language inter-
preter includes a control circuit for conducting retrieval
of one or more full-length words on the basis of a non
full-length form entered by an input device. The one or
more complete words are preliminarily stored in a
memory such as a read-only memory (ROM). The con-
trol circuit is activated by a search key provided on the
main frame of the portable device. According to the
repetition of the actuation of the search key, a plurality
of full-length words are successively developed from
the memory and then indicated in a display. In another
form of the present invention, another type of search
key may be provided so that the plurality of full-length
words can be successively developed and then indi-
cated.

11 Claims, 10 Drawing Figures
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ELECTRONIC DICTIONARY AND LANGUAGE
INTERPRETER WITH AUTO-SEARCH KEY FOR
DERIVING A FULL-LENGTH WORD AND ITS
ASSOCIATED TRANSLATION WORD BASED ON
A PARTIAL WORD ENTERED

BACKGROUND OF THE INVENTION

The present invention relates in general to a word
information storage and retrieval device and, more
particularly, to an electronic dictionary and language
interpreter for providing efficient and rapid retrieval of
any desired word or words stored therein.

Recently, a new type of electronic device called an
electronic dictionary and language interpreter has been
available on the market. The electronic dictionary and
language interpreter differs from conventional types of
electronic devices in that the former is of a unique struc-
ture which provides for efficient and rapid retrieval of
word information stored in a memory. An example of
such electronic dictionaries and language interpreter
was disclosed in U.S. Pat. No. 4,158,236, June 12, 1979,
to Levy entitled “ELECTRONIC DICTIONARY
AND LANGUAGE INTERPRETER”. In this patent,
a means was disclosed which displayed all the words
which were stored in a ROM having letters which
matched letters entered by the user.

The letters entered were related to a complete word
designated by all its letters the user has entered and is
sure of or, in addition, a partial word represented by
letters he has entered and is sure of and a blank charac-
ter he entered and 1s not sure of.

The complete word and the partial word will be
displayed and all other words which match the entered
letters will then be examined. In connection with the
entry of the partial word, however, it will be further
desirous that the translation corresponding to a com-
plete specific word relevant to the partial word entered
be searched for or examined and then displayed to-
gether with the complete specific word.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide an improved portable word information
device with faculties for examining and simultaneously
displaying a full-length or complete word and a trans-
lated word corresponding thereto, the complete word
being selected from a partial word entered with an input
keyboard.

It 1s another object of the present invention to pro-
vide an improved electronic dictionary and language
Interpreter comprising means for determining and si-
multaneously displaying a full-length or complete word
and a translated word corresponding thereto on the
basis of a partial word entered with an input keyboard.

Other objects and further scope of applicability of the
present mvention will become apparent from the de-
tailed description given hereinafter. It should be under-
stood, however, that the detailed description and spe-
cific examples, while indicating preferred embodiments
of the invention, are given by way of illustration only,
since various changes and modifications within the
spirit and scope of the invention will become apparent
to those skilled in the art from this detailed description.

To achieve the above objects, pursuant to an embaodi-
ment of the present invention, a portable electronic
dictionary and language interpreter comprises a control
circuit for retrieving one or more full-length words in
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response to entry of a non full-length form. The one or
more full-length words are preliminarily stored in a
memory such as a read-only memory (ROM), The con-
trol circuit is activated by a search key provided on the
main frame of the portable device.

According to the repetition of the actuation of the
search key, a plurality of full-length words are succes-
sively developed from the memory and then indicated
in a display. In another form of the present invention,
another type of search key may be provided so that the
plurality of full-length words can be successively devel-
oped and then indicated. |

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully under-
stood from the detailed description given hereinbelow
and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of
the present invention and wherein:

FIG. 11s a plan view of a portable electronic dictio-
nary and language interpreter according to the present
invention;

FIG. 2 is a block diagram of a control circuit incorpo-
rated within the electronic dictionary and language
interpreter shown in FIG. 1;

FIG. 3 i1s a flow chart explaining operations of the
control circuit shown in FIG. 2; FIG. 4 is a schematic
representation of storage conditions of English word
information and Japanese word information and the like
stored in a memory; .

FIGS. § through 7 show flow charts;

FI1G. 8 shows a block diagram of an additional circuit
applied to the control circuit indicated in FIG. 2; and

FIGS. 9 and 10 are schematic representations of stor-
age conditions within a memory unit contained within
the control circuit represented in FIG. 2.

DESCRIPTION OF THE INVENTION

First of all, any kind of language may be applied to
the portable electronic dictionary and language inter-
preter of the present invention. An input “source” word
or words is spelled in a specific language to obtain an
equivalent word or words, or a translated word spelled
in a different language corresponding thereto. The kind
of the language may be freely selected. According to an
example of the present invention, it is assumed that the
specific language is English and the different language
is Japanese.

Referring to FIG. 1, a portable electronic dictionary
and language interpreter of the present invention com-
prises a body 1, a keyboard unit 2 containing a plurality
of alphabetical character keys, a search key 3, a display
4, a translation key 5, an auto-search key 6 and a single
search key 7.

The keyboard unit 2 is activated to provide any de-
sired partial English “source” word. The term partial
English “source word” as used herein means an English
word representing letters the user enters and is sure of
and one or more blank letters he enters but is not sure
of. The search key 3 is employed to initiate the retrieval
for one or more full-length English words.

The term “full-length English word” as used herein
means an English word containing all the alphabetical
letters partially matching the letters entered by the use.
According to a preferred embodiment of the present
invention, a key is not provided for entering the one or
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more blank letters. The auto-search key 6 and the single
search key 7 are described below.

In another preferred embodiment of the present in-
vention, a key may be provided to enter the one or more
blank letters.

The retrieval for one full-length English word is
carried out as follows:

(1) One or more alphabetical letter keys within the
keyboard unit 2 are actuated to enter a partial English
“source” word.

(2) The search key 3 is actuated to initiate the re-
trieval for one full-length English word. The full-length
English word is indicated in the display 4. One or more
leading letters within the full-length English word are
exactly the letters entered by the alphabetical letter key.

When there are two or more full-length English
words stored in a memory within the electronic dictio-
nary and language interpreter which have one or more
leading letters matching exactly the letters entered by
the one or more alphabetical letter keys, the first full-
length English word indicated in the display 4 1s stored
in the leading address of the memory. In accordance
with further actuation of the search key 3, the second
complete English word is taken out of the memory and
then indicated in the display 4.

The remaining full-length English words can be
taken out of the memory and then indicated in the dis-
play 4 according to the required repetition of the actua-
tion of the search key 3.

After the actuations of the search key 3, the transla-
tion key 5 is activated to cause the retrieval of Japanese
translated word equivalent to the full-length English
word presently indicated in the display 4.

FIG. 2 shows a block diagram of a control circuit
incorporated within the portable electronic dictionary
and language interpreter represented in FIG. 1. The
control circuit comprises a keyboard unit K, an encoder
KE, a register X, an input control circuit IC, a letter
counter CO, an output control circuit OC, a counter C,
a subtraction counter CD, a gate circuit GC, a zero-
detection circuit JZ, and a coincidence detection circuit
JC.

The keyboard unit K associated with the keyboard
unit 2, the search key 3, and the translation key are all
indicated in FIG. 1. The encoder KE 1s connected to
the keyboard unit K to encode key input signals. The
register X is provided for storing code signals entered
by the keyboard unit K. The input control circuit IC is
interposed between the encoder KE and the register X
to control the introduction of the code signals into the
register X. The letter counter CO 1s coupled to the input
control circuit IC for counting the number of letters
entered by the keyboard unit KE in the form of the code
signals.

The output control circuit OC is connected to the
register X for controlling the transference'of the code
signals from the register X. The counter C 1s coupled to
the output control circuit OC for directing the number
of letters developed from the register X to the output
control circuit OC. The subtraction counter CD is pro-
vided for memorizing the contents of the counter C and
for causing the subtraction. The gate circuit G is inter-
posed between the counter C and the subtraction
counter CD.

The zero-detection circuit JZ 1s connected to detect
the zero-condition of the contents of the subtraction
counter CD. The coincidence detection circuit JC func-
tions to determine the equivalency between the con-
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tents within the .letter counter CO and that of the
counter C. The coincidence detection circuit JC deter-
mines the number of letters contained within the full-
length word developed from the memory unit MU for
examining purposes.

The letters of the number determined by the coinci-
dence detection circuit JC are examined with the letters
contained within the word entered by the keyboard unit
K.

The control circuit further comprises a memory unit
MU, an address selection circuit TA, an input gate G1,
an address register AM, an address decoder AMD, an
up-down counter UD, an output buffer register OB, a
coincidence detection circuit JS, an SC code detection
JSC, a DC code detector JDC, a display register R, a
display input circuit IRC, a display control circuit DSC,
and a display DSP. |

The memory unit MU is composed of read ony mem-
ory (ROM). The memory unit MU stores a plurality of
pairs of full-length English words and their translated
Japanese words, preliminarily. The address selection
circuit TA acts to define the address to be selected in
the memory unit MU.

The input gate G1 is interposed between the register
X and the address selection circuit TA. The up-down
counter UD allows the address stored in the address
register AM to be counted up or down. The output
buffer register OB is provided for controlling ocutput
signals from the memory unit MU to the following
circuit elements. The coincidence detection circuit JS is
placed between the output control circuit OC and the
output buffer register OB for determining the equiva-
lency between the contents of them. |

The SC code detector JSC detects SC code stored
just before the respective words which are contained
within the memory unit MU. The DC code detector
JDC senses DC code stored for separation between a
particular English word and its equivalent Japanese
word, each of which is stored in the memory unit MU.
In FIG. 4, a schematic representation of the storage
format for a plurality of pairs of an English word and its
equivalent Japanese word 1s depicted.

Information area specified as A in FIG. 4 1s related to
English word information and information area denoted
as B is related to Japanese word information. The infor-
mation areca B may contain other information such as a
part of speech in connection with the English word
stored in the preceding information area A.

The display input circuit IRC is connected to the
output buffer register OB to transfer the word data into
the display register R. The display control circuit DSC
is coupled to the display DSP for controlling the indica-
tion of the word data and other data in the display DSP.

The control circuit still further comprises an instruc-
tion memory RO, an address register AR, an address
decoder ARD, an input gate GR, a count-up circuit
AC, an instruction selection circuit IS, and an instruc-
tion decoder ID. The instruction memory RO stores a
plurality of instruction data in the form of code informa-
tion to form the program for the present invention.

The instruction decoder ID develops instruction sig-
nals (1) through @0 under the control by the instruc-
tion selection circuit IS. The count-up circuit AC is
controlled by output signals from the instruction de-
coder ID. The count of the count-up circuit AC is ap-
plied to the address register AR through the input gate
GR. The instruction memory RO is addressed by the
address decoder ARD. The instruction selection circuit
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IS receives comparison-results output signals from the
coincidence detection circuit JS. Although not shown,
the instruction decoder ID delivers output signals en-
tered to all the determination circuits JS, JSC, JDC, JC,
JZ, JT and JFS. All the determination circuits develop
output signals entered to the instruction selection circuit
IS.

FIG. 3 shows a flow chart explaining retrieval opera-
tions performed by the control circuit represented in
FIG. 2. With reference to the flow chart shown in FIG.
3, a program step nl is processed to determine the entry
of word data by the keyboard unit 2. The following
program step n2 is executed to determine the actuation
of the search key 3 as labeled by the right-directed
arrow. When the keyboard unit 2 and the search key 3
are both energized, the following program step n3 is
carried out where the address selection circuit TA re-
ceives the code signals stored in the register X which
represent the first-digit alphabetical letter within an
English word containing one or more letters, the En-
glish word being stored in the register X. Instruction
signals (1) labeled adjacent to the program step n3 are
applied to the input gate G1.

A program step n4 is executed so that the coincidence
detection circuit JC determines the equivalency be-
tween the contents of the counter C and that of the
letter counter CO. The letter counter CO counts the
number of letters entered into the register X.

The counter C selects the number of output letters to
be applied to the output control circuit OC. The output
control circuit OC receives output signals from the
register X. When the coincidence detection circuit JC
detects the equivalency between the counter C and the
letter counter CO, namely, “YES” is determined in the
program step n4, the following program step n14 is
selected. If “NO” is detected, a program step nS is se-
lected.

The program step nS5 is executed to allow the counter
C to add by one by the introduction of instruction sig-
nals (2) thereto. The following program step né is pro-
cessed to allow one to be added to the contents of the
address register AM by application of instruction sig-
nals (3 to the up-down counter UD. The object of
program step né is to advance the address of the mem-
ory unit MU by one. The memory unit MU stores a
plurality of words in such a2 manner that each address of
the memory unit MU stores only one letter. When the
count in the counter C is increased by one by increase of
the digit of the output signals from the register X, the
address to be set for the memory unit MU is also in-
creased by one with the object that the comparison
between the digit of the output signals from the register
X and the same of the memory unit MU becomes possi-
ble.

The following program step n7 is executed so that the
coincidence detection circuit JS determines the equiva-
lency between one-digit representation signals from the
output control circuit OC coupled to the register X and
the same of the output buffer register OB. If equiva-
lency therebetween is present, the program returns to
the program step n4.

As long as the contents of the counter C are not equal
to that of the letter counter CO, the program steps n5
through n7 are repeated. When “NO” is detected in the
program step n7, the following program step n8 is exe-
cuted. In the program step n8, the address to be speci-
fied in the memory unit MU is increased by one accord-
ing to “AM+ 1—+AM"”. As shown in FIG. 10, the mem-
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6

ory unit MU contains a plurality of words in the alpha-
betical order.

The smaller the number of letters contained within an
English word, the earlier the English word is stored in
the memory unit MU in the alphabetical order conven-
tion. Under the condition that the input English word
has two or more alphabetical letters, the number of the
address to be set in the memory unit MU arise. Instruc-
tion signals (@) are entered to the up-down counter UD.

A further program step n9 is executed so that the SC
code detector JSC senses the SC code stored for the
separation between pairs of a full-length English word
and a translated Japanese word. Before the SC code is
detected, the program step n8 is executed so that the
address set in the address register AM is advanced by
one. When “YES” is sensed in the program step n9, the
following program step nl10 is selected. A sequence of
program steps n10 through n13 is executed so that the
address set 1n the address register AM is increased by
the number of upper digits that are determined to exist
in the preceding program steps n5 through n7.

In the program step n10, the contents of the counter
C are transferred to the subtraction counter CD by the
application of instruction signals (7) into the gate cir-
cuit GC. In the program step nll, the contents of the
subtraction counter CD are subtracted by one by the
introduction of instruction signals (@) into the subtrac-
tion counter CD. In the program step n12, the address
set in the address register AM is increased by one
through the entry of the instruction signals (3) into the
up-down counter UD. |

The program step nl3 is conducted for the zero-
detection circuit JZ to detect whether the subtraction
counter CD contains only zero information. The pro-
gram returns to the program step né after the program
step nl3.

The above-described operations are effected so that
one English word, having the same leading letter as the
leading letter contained within the partial English word
entered, is output by the retrieval. The developed En-
glish word is displayed in the display 4 in the manner
described below. |

In the program step n4, the contents of the counter C
are equivalent to that of the letter counter CO. In such
a case, the address register AM sets the address that is
obtained by the addition of the number of letters, con-
tained in the input partial English word, to the number
of the address representing the SC code preceding the
information area A storing the developed full-length
English word.

In the program steps n14 and nl5, the address set in
the address register AM returns to the address in con-
nection with the SC code preceding the information
area A storing the developed English word. The pro-
gram step nl4 is conducted so that the contents of the
address register AM are reduced by one through the
application of instruction signals (é to the up-down
counter UD. The program n1$ is effected for the SC
code detector JSC to determine whether the output
buffer register OB connected to the memory unit MU
contains the SC code. When the SC code detector JSC
detects the SC code in the output buffer register OB, the
following program step n16 is selected so that the ad-
dress in the address register AM increases by one by
means of the introduction of the instruction signals (3)
into the up-down counter UD. The output buffer regis-
ter OB receives the first letter information from the
memory unit MU.
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The following program step nl17 is conducted to
allow the contents of the output buffer register OB to be
transferred into the display register R under the control
of the instruction signals é) applied to the display input
circuit IRC coupled to the display register R. A further
program step nl8 is effected for the DC code detector
JDC to detect the development of the DC code from
the memory unit MU to the output buffer register OB.
If the D.C. code is not detected, the program step n16 is
selected. The letters of the full-length English word
developed from the memory unit MU are then stored in
the display register R.

The word data presently stored in the display register
R is indicated in the display DSP through the control of
the display control circuit DSC. The following pro-
gram step n19 is executed to determine the actuation of
the search key 3 denoted as “SK”. When the search key
3 is actuated, program step n20 is selected wherein one
is added to the address of the address register AM
through the introduction of the instruction signals (3
into the up-down counter UD. A further program step
n21 is executed for the SC code detector JSC to detect
next SC code in the contents of the output buffer regis-
ter OB, the SC code being associated to next English
word. When the next SC code is present in the output
buffer register OB and the address register AM sets the
address in connection with next SC code, the program

returns to the program step n16. In this way, each time

the search key 3 is actuated, the following English
words are successively developed and indicated in the
display 4. |

A further program step n22 is executed to determine
whether the translation key 5§ is actuated as denoted as
“YK* after the search key 3. When the translation key
§ is actuated, the contents of the address register AM
should be changed from the address obtained by the
addition of one to the address of the DC code, to the

address of next SC code. In such a case, the display

register R receives the output signals from the output
buffer register OB, subsequently. In this way, the trans-
lated Japanese word in connection with the developed
full-length English word is generated from the memory
unit MU and indicated in the display 4.

When ““NO” 1s detected in the program step n22, the

following operations may be carried out which contain
a further program step wherein the actuation of a vari-
ant key operable for examining conjugation is present, a
still further program step wherein the actuation of an
idiom key operable for examining idioms using the de-
veloped full-length word is detected and, the like.
When “YES” is detected in the program step n22 and
other program steps, predetermined operations are to be
carried out.

In the above mentioned preferred embodiment of the
present invention, the memory unit MU stores a plural-
ity of English words in the alphabetical order as shown
in FIG. 10. According to another form of the present
invention, the memory unit MU contains a plurality of
full-length English words at random as described be-
low. In FIG. 10, non-alphabetical symbols such as “$”
may be used for indicating two or more alphabetical
letters to permit the capacity of the memory umt MU to
be mintmized.

FIG. § shows a flow chart representing retrieval
operations of the control circuit wherein the memory
unit MU stores a plurality of English words at random.

Some operations of the flow chart in FIG. § are com-
mon to that of FIG. 3.
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The first program step nl is executed to detect the
actuation of the keyboard unit 2 and the search key 3.
The following program step n2 is conducted so that the
address register AM sets the leading address for all the
full-length English words. With reference to FIG. 9(A),
“F” of “FUJINAMI” stored in the address m1 is to be
developed.

A program step n3 is effected such that the register X
develops first letter information to the address selection
circuit TA. When *TA” 1s actuated in the keyboard
unit 2 for examining a plurality of family names starting
at “TA”, “T” 1s developed from the register X. The
following program step n4 is executed s0 that the coin-
cidence detection circuit JS determines the correspon-
dence between the contents of the output buffer register
OB and that of the register X. If “NO” in present in the
program step né4, a further program step n5 is effected to
increment the address register AM to increase the ad-
dress to next information area A which contains the
next English word.

A further program step né is executed to allow the
counter C to be canceled, and the program returns to
the program step n4. In the program step nd4, the con-
tents of the output buffer register OB are determined to
be equivalent to the contents of the output control cir-
cuit OC from the register X.

When “YES” is detected in the program step n4, the
following program step n8 is selected. In the program
step n8, the coincidence detection circuit JC detects the
equivalency between the contents of the counter C and
that of the letter counter CO. If “YES” is not obtained
in the program step n8, the following program step n91s
selected so that the address of the address register AM
1s advanced by one. The program returns to the pro-
gram step n4.

If “YES” is obtained in the program step n8, one of
the full-length English words is developed in the fol-
lowing program step n10. A further program step n11 is

executed to detect the actuation of the search key 3.

When it is detected, the program proceeds to the fur-
ther program step n12 wherein the address stored in the
address register AM is increased to further increase the
information area. In the following program step nl3,
the counter C is canceled so that the program returns to
the program step nd.

FIG. 9 shows a schematic representation of an exem-
plary storage format for the memory unit MU wherein
a plurality of full-length English words are stored at
random. In FIG. 9 the memory unit MU stores a plural-
ity of pairs of family names of the persons as shown 1n
(A) and telephone numbers for the persons as shown in
(B). A plurality of numerals m1 through m20 are labeled
to indicate the respective addresses.

The telephone numbers shown in (B) are developed
together with the family names of the persons shown in
(A).

For the purpose of the retrieval to the memory unit
MU containing the storage format depicted in FIG. 9, a
single scanning operation and an auto-scanning opera-
tion are utilized as follows. The single scanning opera-
tion as used herein means that a plurality of full-length
words are successively developed and indicated in the
display 4 according to one actuation of the single search
key 7, in the storage order in the memory unit MU. The
auto-scanning operation as used herein represents that
the auto-search key 6 is actuated to permit a plurality of
full-length English words to develop automatically and
be indicated in the display 4 in turn. In both scanning
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operations, when the translation key § is actuated after
the desired type of full-length English word is devel-
oped and indicated in the display 4, a translated Japa-
nese word equwa]ent to the desired type of fu]l-length
English word is developed and indicated.

To conduct the single scanning operation and the
auto-scanning operation, the following is required:

(1) The flow chart shown in FIG. 6 is conducted in
place of the first and the second program steps nl1 and
n2 in the flow chart shown in FIG. 3. In FIG. 6, a
numeral “A” represents the actuation of the auto-search
key § and a numeral “S” designates the actuation of the
single search key 7.

(2) The flow chart indicated in FIG. 7 1s inserted in
place of the program step n19 between the program
steps n18 and n20 of the flow chart in FIG. 3. Two
numerals “A’ and “S” shown in FIG. 7 represent the
same meanings as in FIG. 6.

(3) The block diagram shown in FIG. 8 is added to
the block diagram shown in F1G. 2 wherein two detec-
tion circuits JT and JFS are coupled to the instruction
decoder ID and the instruction selection circuit IS.

With reference to FIG. 8, there are provided a time-
keeping register T, a count-down circuit TD, a register
TR, a gate circuit GT, a zero-detection circuit JT, a flip
flop FS, and a flip flop detection circuit JFS. The time-
keeping register T functions to procedure time-keeping
operations. The countdown circuit TD acts to count
down time information stored in the time-keeping regis-
ter T at a certain amount in a certain interval. The regis-
ter TR is connected for providing the initial amount of
the time-keeping register T. The zero-detection circuit
JT i1s provided for detecting whether the time-keeping
register T contains zero information only. As shown in
the flow chart of FIG. 6, the flip flop FS is provided to
determine the auto-scanning operation and the single
scanning operation according to set and reset conditions
thereof, respectively. The instruction signals (9) and

§0 detection circuit JFS is connected to the flip flop
FS for detecting set and reset conditions of the flip flop.

With reference to FIG. 7, following the program step
nl8 wherein English words are stored in the display
register R for displaying purposes, a program step m1 is
executed to determine whether the ﬂip flop FS is set or
reset.

When the flip flop FS is placed in the set conditions,
a further program step m2 is conducted such that the
register TR provides the initial value, say, “5”, of the
time information to the time-keeping register T by the
introduction of the instruction signals into the gate
circuit GT. The time information contained within the
time-keeping register T is counted down by the count-
down circuit TD. The following program step m3 is
executed to allow the actuation of alphabetical key-
board 2 to be detected. If the alphabetical keyboard 2 is
not actuated, the following program step m4 is executed
to allow the detection of whether the contents of the
time-keeping register T are zero or not.

If the time-keeping register T does not contain zero
information, the program returns to the program step
mJ, in which case the English word remains displayed
in the display 4 until the contents of the time-keeping
register T become all zero.

When it is detected in a further program step m1 that
the flip-flop FS is placed in the reset condition, the
following program step m$ is selected wherein the actu-
ation of the search key 3 is detected.
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When the search key 3 is actuated, the following
program step n20 1s selected. When it 1s not actuated, a
further program step mé is selected so that the actuation
of the auto-search key 6 is detected. If the auto-search
key 6 is actuated, the flip flop FS is reset and the pro-
gram returns to the program step ml. If, under the
condition that the auto-scanning operation has been
conducted, the single-scanning operation is effected,
program steps m8 and m9 are executed such that the flip
flop FS is turned reset:

Further program steps m10 and m11 are conducted to
determine the actuation of the translation key 5.

When “NQO” is detected in the program steps m10 and
m1ll, still further program steps should be conducted.

The invention being thus described, it will be obvious
that the same may be varied in many ways. Such varia-
tions are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifica-
tions are intended to be mcluded within the scope of the
following claims.

We claim: |

1. An electronic word conversion device wherein a
first word or words represented in a first language are
entered to obtain a second word or words represented
in a second language equivalent to the first word or
words, comprising:

input means operable for entering a partial word in

said first language, said partial word contammg at
least one character;

means for storing a plurality of full-length words in

said first language and their associated translated
words in said second language;

means for addressing the storing means so as to

search the plurality of full-length words and their
“associated translated words:
means for selecting at least one of said full-length
“words containing letters corresponding to the let-
ters contained within said partial word;
auto-search means responsive to a single actuation of
an auto-search key for selectively driving said
means for selecting to repetitively enable said ad-
dressing means to select a plurality of full-length
words having one or more characters common to
the partial word and the translated words corre-
sponding to said full-length word;

display means, responsive to said means for selecting,

for indicating each full-length word and its associ-
ated translated word selected by said addressing
means; said full-length words and their associated
translation words being separated in said storing
means from adjacent full length words and their
associated translation words by first separation
code information, said first separation code infor-
mation being used by said addressing means to
locate the beginning of each full-length word in
said storing means; and

auto-search enable flip-flop being set to selectively

activate said auto-search means; said device, when
satd auto-search means is disabled by resetting said
flip-flop to place said device in a single scanning
mode, displaying only a single full-length word and
its associated translation.

2. The device as set forth in claim 1, wherein the
storing means comprises a read-only memory (ROM).

3. The device as set forth in claim 1, wherein said
full-length words and their associated translated words
are separated in said storing means by second separation
code information interposed there between, said second
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separation code information being used by said address-
ing means to locate the beginning of each translated
word in said storing means.

4. The device as set forth in claim 1, wherein said
input means includes;

alphabetical key switch means for entering said par-

tial words;
search key means for energizing said selecting means
to thereby examine said full-length words; and

translation key means for energizing said selecting
means to allow said translated words to be exam-
ined. | o

§. The device as set forth in claim 1, wherein said
addressing means includes means for detecting the first
separation code information to control operations of the
addressing means. |

6. The device as set forth in clam 1, wherein the
addressing means comprises:

address register means coupled to said storing means

for addressing said storing means according to the
number of the address set therein;

counter means coupled to said address register means

for controlling for said address register means to
change the number of the address in a sequential
fashion;

circuit means connected to said storing means for

receiving output signals from said storing means;
buffer means coupled to said input means for receiv-
ing the data entered by said input means; and
comparison means connected to said circuit means
and said buffer means for determining the equiva-
lency between the contents of said circuit means
and the data received by said buffer means.

7. An electronic word conversion device wherein a
first word or words represented in a first language are
entered to obtain a second word or words represented
in a second language equivalent to the first word or
words, comprising: -

input means operable for entering a partial word

containing at least one character;

memory means for storing a plurality of full-length

words and their associated translated words;
address means for accessing said memory means;
activate means for enabling said address means;
auto-search means selectively driving said activate
means to repetitively drive said address means so
that a plurality of full-length words having one or
more characters common to the partial word, and
their associated translated words corresponding to
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the full-length words may be selected, said continu-
ous activation of said address means occurring in
response to a single actuation of an auto-search
key;

auto-search enable flip-flop being set to selectively
activate said auto-search means; said device, when
said auto-search means is disabled by resetting said
flip-flop to place said drive in a simple scanning
mode, displaying only a single full-length word and
its associated translation; and

display means for displaying said full-length words
and then associated translated words.

8. The device as set forth in claim 7, further compris-

ing:

means responsive to the input means for developing
character information including at least one char-
acter; and

means for controlling the number of characters de-
veloped by said means for developing;

said controlling means controlling the address set in
the address means so that the character information
developed by said developing means is equivalent
to the portion of said memory means associated
with said address.

9. The device of claim 1 further comprising:

input storage means for storing said partial word, said
means for selecting comparing each character in
said partial word stored in said input storage means
with characters contained within said full-length
words in said storing means;

said display means indicating said full-length word
and its associated translation corresponding to said
partial word in response to a correspondence be-
tween each character of said partial word and a
corresponding character of said full-length word
determined by said means for selecting.

10. The device of claim 1 further comprising:

translation enable means for selectively enabling the
displaying of said associated translated words by
said display means, the display of said associated
translated words being enabled by actuation of a
translation key. '

11. The device of claim 7 further comprising:

translation enable means for selectively enabling the
displaying of said associated translated words by
said display means, the display of said associated
translated words being enabled by actuation of a

translation key.
¥ * ¥ K R
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